Vigilance is a term with varied definitions but the most common usage is sustained attention or tonic alertness. This usage of vigilance implies both the degree of arousal on the sleep-wake axis and the level of cognitive performance. There are many interacting neural and neurotransmitter systems that affect vigilance. Most studies of vigilance have relied on states where the sleep-wake state is altered, e.g. drowsiness, sleep-deprivation, and CNS-active drugs, but there are factors ranging from psychophysics to motivation that may impact vigilance. While EEG is the most commonly studied physiologic measure of vigilance, various measures of eye movement and of autonomic nervous system activity have also been used. This review paper discusses the underlying neural basis of vigilance and its assessment using physiologic tools. Since, assessment of vigilance requires assessment of cognitive function this aspect is also discussed.
Introduction
There are activation states of cerebral cortex that impact the ability to process information where the activation itself contains no specific information. These activation states can be tonic or phasic and may be relatively global or more localized. Terms that have been used to describe these states include arousal, alertness, vigilance, and attention. Unfortunately, no terms are ideal to describe these states of cortical activation since most terms are in broad use with varied associations and there are not perfect physiological markers. The term vigilance, in particular, has unfortunately been used in different ways by different groups of scientists. Psychologists and cognitive neuroscientists use the term to describe an ability to sustain attention to a task for a period of time (Davies and Parasuraman, 1982; Parasuraman, 1998) . They often specifically refer to a vigilance decrement, the decline in attention-requiring performance over an extended period of time (Mackworth, 1964) . Animal behavior scientists and psychiatric clinicians use the term vigilance similarly but more specifically referring to attention to potential threats or dangers, with hypervigilance being one of the symptoms of post-traumatic stress disorder (American Psychiatric Association, 1994) . This usage of vigilance is probably closest to the common lay usage and to the English dictionary primary definitions of vigilance, e.g. 'state of being alertly watchful, especially to avoid danger' (Merriam-Webster [online], 2005) . A third group of scientists are clinical neurophysiologists who sometimes use the term vigilance level to refer more narrowly to arousal level on the sleep-wake spectrum without any mention of cognition or behavioral responsiveness. This is partly related to the EEG's exquisite sensitivity to the activity of the corticothalamic networks underlying the sleep-wake dimension (Steriade, 1999 
